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FEELING 
HELPLESS? 

YOU NEED TO 
LEARN A 
LESSON ! 




MICRO LANGUAGE LAB : 
LEARNING THE 6809 

r_ eeling at the mercy of a program- 
I mer somewhere ? Mystified by a 
machine? My Micro Language Lab 
will give you the power to end 
those helpless feelings. 

Here's why The heart of any com- 
puter program anywhere is machine 
language. Every piece of software uses it 
— your favorite game, spreadsheet, 
word processor, data base manager, or 
recipe file. Every time you hit "Enter", 
it's working. All the languages and 
operating systems are created from it. 
Basic, Fortran, Pascal, Flex, OS-9, 



TRSDOS . . . they're 6809 machine 
language, the whole lot! 

And you can learn the language of 
the 6809, the programming heart of 
your Color Computer, with my Micro 
Language Lab. 

Not everyone can program. Writing a 
few lines in Basic now and then doesn't 
make you a programmer. But if you can 
program, then my Micro Language Lab 
will teach you — the right stuff, the 
right way 

I'll teach you in 24 half-hour lessons 
on 12 audio cassettes, with a 220-page 
textbook, with data booklets, with 35 
sample programs, and with a program- 
ming reference card. You'll spend 50 
hours or more with my course, listen- 
ing, watching, and working. And when 



you're done, you'll be programming 
your Color Computer in the 6809 's 
language. 

Stop ignoring those gnawing feelings 
of helplessness. The 6809 is where the 
power lies in your computer. Turn on 
that power with the Micro Language 
Lab. 

• Micro Language Lab, $99 00 

(plus S3. 50 shipping and handling) 
Requires 16K Extended Basic EDTASM + 

Not sure? Write or call for a Table of 
Contents and sample pages — and your 
"I'll Teach You 
A Lesson" 
button! 



ALSO AVAILABLE FROM GREEN MOUNTAIN MICRO 



(Add S2.50 shipping and handling to your 
order) 

Lowerkit III 

• Full-time upper and lowercase installs 
in 15 minutes. 

• Normal and reverse video standard 

• Fully compatible with all Alpha and 
Graphic modes 

$79-95 assembled and tested 
S49.95 complete kit of parts 
Important! Specify Color Computer or 
Color Computer II 

TV Buff II, clear image for video 
monitors, $19-95 (specify CoCo or CoCo2) 



CoCoPort parallel interface (now in- 
cludes plastic case), $54.95 / $44.95 kit 

ColorPack ROM/RAM pack, $29.95 
(specify configuration) / $19-95 kit / case 
$3-00 extra 

64k memory upgrade kit with full in- 
structions, $49-95 / with memory test on 
tape, $54.95 

Color Quaver Software Music Syn- 
thesizer on tape (requires 32/64K), $19-95 

Color Burner EPROM Programmer 
(2716/32/32A/64/64A/I28, 68764/66) with 
software, $69-95 / $56.95 kit 




User Group, Educational, Club and 
Dealer Discounts are available. 

TRS-80 and TRSDOS are trademarks of Tandy Cor- 
poration. Flex is a trademarlc of TSC, Inc. OS-9 is 
a trademark of Microware Corporation. 

Green Mountain Micro 

Bathory Road, Box U 
Roxbury, Vermont 05669 
802 485-6112 

Hours: 9am - 5pm EST, Monday - Friday 
COD/VISA/MASTERCARD 
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I have been trying to get information on what I would 
need to be able to communicate with some bulletin 
boards. I know nothing more than that I need a 
modem (which I knew in the beginning). I would also 
like to know if it is expensive to communicate with 
a bulletin board. 

What would be the best modem to buy for a 16K 
Extended Color Basic TRS-80? 

Doug Eddins 
Gulf Breeze, FL 

You need a computer, a modem, access to a 
telephone line, and a telecommunications program, 
such as Colorcom/E. When you have all these 
assembled together, load the telecommunications 
program and set the RS-232 parameters (either 300 
baud, seven bit words, one stop bit, and even par- 
ity; or 300 baud, eight bit words, two stop bits, and 
no parity). Most bulletin boards use 300, 7, 1 , and 
even. Most Color Computer specific boards use 300, 
8, 2, and none. 

Expense depends on whom you call. The only 
charge for most public BBS's is the phone call 
charge. Private databases that require membership 
charge anywhere from $6 an hour up to $300 an hour. 

/ currently own a 16K Extended Basic 1.0 Color 
Computer purchased in December 1982. Wanting 
to upgrade to 64K without the $70 plus $15 installa- 
tion charge, I opened my computer to find out which 
revision board I own. Since noting was printed below 
the cartridge port, I looked to the lower left-hand cor- 
ner of the board to see this printed: TRW/CG 1 159V1 
Rev-NC. I assume that NC is my revision board, but 
I had thought that NC and ET boards were only used 
in the TDP System 100. Then I looked back to 
the Review section TCCM's first issue— March 
1983— where was explained the procedure for 
upgrading to 64K. The article mentions three jumpers, 
two bare staking pins, a more pronounced clicking 
when the computer or tape recorder is turned on, the 
PIA's numbered U17 and U18 and the Basic and 
Extended Basic chips being moved to the center of 
the board. This all perfectly describes my board. 

I would appreciate the method for a 64K upgrade 
of this computer being printed, and I hope that it will 
help other confused NC or ET revision board owners, 
if that is,, in fact, what I own. If it is true, I would 
like to know where I can get a new technical manual. 
Since I purchased my computer with the understan- 
ding that it was "normal, "del have the right to the 
manual, two joysticks and Super-Bustout ROMpak 
that come with it? Mentioned in the article in the first 
issue of The Color Computer Magazine was the 
cutting-out of eight capacitors. Please go Into detail 
About these, for I have no idea of what was being 
talked about. Also, I have Extended Basic 1.0, which 
originally was Basic 1.1. Is Extended Basic 1. 1 bet- 
ter? If so, how can I get a new chip? 

D. Barbier 
Cheshire, CT 



The upgrade to 64K for the NC computer was 
covered in the October 1 983 issue of The Color Com- 



puter Magazine, in Dennis Kitsz's Custom Color Col- 
umn, plus corrections. Write to Dennis if you have 
no access to the article. 

You can get a technical manual from Tandy Na- 
tional Parts, 900 E. Northside Drive, Fort Worth, TX 
76102, 817-870-5662. Mastercharge and Visa are 
accepted and each order includes a $1 .50 handling 
charge. Ask for the Color Computer Technical 
Manual NC revision update. 

Just because you have the NC version doesn't 
mean you get the accessories that came with the 
TDP-100. Remember that the TDP-100 cost more 
than the Color Computer. 

The only ROM revisions you need to worry about 
are in Standard Basic. The 1 .1 ROM corrects some 
problems in the 1 .0 ROM. The 1 .3 ROM is for the 
new white-case Color Computer. Since you already 
have the 1.1 ROM, you don't need to upgrade. 

/ recently sent you a question concerning adapt- 
ing a Racal-Vadic modem to the Color Computer. 

You said in your reply that you did not have ac- 
cess to an IBM 8775 terminal or the above modem, 
so I probably didn 't supply you with enough informa- 
tion concerning the modem (I thought it was a com- 
mon modem). Enclosed you'll find a little more infor- 
mation from the operation manual. 

From what you described (and what I read since) 
am I correct to say this modem will not work with 
the CoCo because of its 2400 bps synchronous opera- 
tion? What's the difference between baud and bps? 
Note the VA2455-series (from enclosure) has a 75 
or 150 bps asynchronous secondary channel. Is there 
any hope if I get my hands on one of these? 

Samuel Murphy, Jr. 
Burlington, NJ 

While the Color Computer can work at 2400 baud, 
I don't think it will in synchronous operation (which 
allows data to follow simultaneously in both 
directions). 

Assuming the Racal-Vadic uses standard RS- 
232C connections, all you have to dp is set the Col- 
or Computer to the 150 bps mode (poke 149.1 :P0KE 
150,110) and make a cable that connects the 4-pin 
DIN connector to a DB25 connector. 

Unfortunately, this will make it almost impossible 
to use on bulletin board systems because most of 
them use modems set to either 300 baud or 1200 
baud. 

Your best choice is to just get a standard 300 baud 
modem (the Volksmodem is inexpensive and 
available at most computer stores, the R/S modems 
are more expensive and work the same). 

BPS (bits per second) is a slightly more descrip- 
tive acronym for baud. Three hundred baud 
translates to 300 bps. Translating those to 
characters-per-second is harder since you must 
know the word-size, number of start and stop bits, 
and if parity-checking is available. 

*Ed's Note: Info from readers informs us that the 
Racal-Vadic VA 2450 is a 2400 bps direct-connect 
synchronous modem. It is Bell 201 b or c compat- 
ible. It requires an asynchronous computer operating 
at 300 or 1200 baud, similar to the Vadic 212. 
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The INTERRCTIUE DRnUING.BDnM) sf^ GRAPHIC 
DISPLAV PRDCESSDR Hill produce aHa2in9 
presentati on-quality graphics. To build 
a picture use the 'fiCTIQN ICDWS' Hith 
your House or joysticks- RCTIDN ICDNS 

include linesj rectanqlesy circles? arcs 
and fills. Once ^x\ object is created 
it can be copied and Hoved or undone, 
tlagnify Mode lets you »2oom' in to do 
fine touch-up Hork. Brush Duplicate lets 
you 'air brush' any pattern. Cones with 
1^4 FONT sets Hhich can be enlarged or 

it^ids^e^ w BDLD FIHIT! L-arae 
Norksheei < 448x480 pixel >! 

REQUIRES 61K DISK or TftPE 

2 JDVSTICKS or 1 HOUSE Si JO VST K 
PRINTER options: RS LP UIII FORriflT, 
C-ITOH CNEO, EPSON, GENINI 10-lOX 
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DISK or TAPE $49. 95 
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VIZIDUMP 

The screen dump utility that you've 
been waiting for! This does it all!. 
Easy PULL DOWN MENUS. BlacK/white 
bacKrounds . Select any area of the 
graphics screen and print it! You 
can also enlarge print 2X or 4X. 
Select tabs, baud rates, X or Y axis 
PRINTER OPTIONS: RS LP VIII FORMATS 

C-ITOH, EPSON, GEMINI 1© or IQX 
REQUIRES DISK DRIVE & JOYSTICK 

$JL9 ■ 95 +*2 POSTAGE 
CDEALER INQUIRIES WELCOME) 



GRfiPHICS! 



Turn your Color Computer into a 

■GRAPHICS MACHINE" with some of 
newest and most innovative graphics 

software programs yet! 





VIDX- VIDEO DIGITIZER 

Vidx connects between the video source and the RS-232 port of 
the color computer. No need for Y-cables or Multipacks! When 
VIDX is connected to yourcomputer. you can digitize any source of 
video such as off air TV, video tape recorder, or live TV camera 
simply by issuing the proper command from the keyboard. The 
software used with VIDX is supplied on a non-protected RS format 
disk. The software has the following functions: 
««£/• SINGLE OR MULTIPLE EXPOSURE 

32 fC ABORT or RESUME SCAN , ^ 

CMy FRAME PICTURE ft^^<<i*^ 

** ' '^ LOGICAL 'AND' SCREEN 2 & 1 - '^ ^X^ 

Df^Keie read/write graphicom disk . /fP' 

^^r^rrr^ READ/WRITE RS-DOS DISK \U^ 
LHSStnt READ/WRITE TO CASSETTE » 

vidx-i-$99.95digitizer & software 
vidx-2-$1 24.95 digitizer & software 

with two port RS-232 switcher, allows You to switch between VIDX 
and two other devices such as printer & modem. 

PLUS $3.00 POSTAGE 
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HAf^ SOFTWARE by John Yurek 

used worldwide by Hams 
CW - Turns your COCO Into a CW 

keyboard and receive term- 

InaL COCO version has a 

real time printer. 

$44.95(tape) plus $2 postage 

RY - Turns your COCO into a 5 
level (Baudot Code) Tele- 
type machine. 

$49.95{tape) plus $2 postage 



To Place Your Order Send 
Check or Money Order To: 
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GRAF 

P.O. Box 254 

West Mifflin, Pa. 15122 

Voice (412K66-6974 (6-9 PM) 

24 Hour BBS-COCONET 

(412)744-2335 
300 - 1 200 Baud Modem Online 
FREE DIGITIZED PICTURES! 
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The Data 
Gatherer 



By Dennis Kitsz 
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Part III 



The Data Gatherer, the complete data acquisition system 
for the Color Computer, is a complex project to construct, 
especially if you "scratch build" it. The schematic (see issue 
4) is quite formidable. Fortunately you have two options that 
ease the way somewhat: you can obtain a ready-made cir- 
cuit board and stuff it with parts, or, if you prefer to do it 
entirely yourself, you can build and test the unit as nine 
separate modules. 

4 Undercolor 



The modular way is how I constructed the prototype ... but 
I cheated a little, using a pair of my CoCoPort input/output 
ports and one of my ColorPak ROM cartridges as building 
blocks. Creating the whole thing from scratch was too much 
for me! I used 16-pin plug-in headers to simplify debugging 
my modules; that way I didn't have to desolder a board to 
check my connections. 

Even if you're not going to build the Data Gatherer from 
scratch, read on. You'll get an idea of the practical considera- 
tions in working with such a project. 
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The Power Supply 

In order to test anything in the Data Gatherer, you will need 
a power supply. The full schematic presented last time shows 
only connections for +12 and - 12 volts from an off-board 
power supply. Plus or minus 1 2 volt power supplies are rela- 
tively common, and can be obtained from such surplus houses 
as BNF Enterprises; if you need to build that section. Fig. 
1 presents a simple +/- 12 volt supply. 

The on-board power supply for the Data Gatherer is impor- 
tant because it has to be clean and quiet. Keep wires as short 
as possible. Don't use a cheap commercial power supply 
for this job; instead, use the circuit in Fig. 2. Capacitors C21 
and C22 should be small monolithic ceramic or glass types, 
and must be physically placed where the +/- 12 volts are 
connected to the Data Gatherer board. This halts some power 
supply noise right at the front steps. 

The C28/C30 and C27/C29 monolithic/electrolytic pairs 
should be physically close together and placed near U14, 
the +5 volt regulator. CI 6 and CI 4 should be next to their 
respective input and output pins on U14, and must be con- 
nected together at the ground of U14. Electrolytic capacitor 
CI 9 should be nearby. The capacitor pairs further reduce 
outboard noise and help stabilize the line; the capacitors right 
on the regulator keep the regulator's own noise off the line. 

Finally, the two 13-volt zener diodes D4 and D5 should 
be placed at the far end of the + 12 volt and - 12 volt lines, 
at the point where those lines will (eventually) connect with 
U4 and U13. These zeners are essentially over-voltage pro- 
tectors, preventing occasional glitches from getting to the 
sensitive and expensive D/A converter. 

You must be careful about physical placement because 
any noise contributed by the power supply will affect the opera- 
tion of the digital-to-analog converter and voltage comparator. 
The longer the power supply wires, the more likely they will 
act as receiver antennas, listen in on all the digital noise 
around them, and send all that garbage to the converter sec- 
tion. Reliability of the converter will be degraded, and its .025 
percent rated accuracy will be lost. 



Using a digital volt meter, turn on the power supply and 
make sure it is correct to within 10 percent, and that it is 
stable and doesn't wander. This should be true for all three 
voltages (+12, -12 and +5). 



The Operating System Module 

Continue by building the Data Gatherer Operating System 
(DGOS) module. You can simplify your work by purchasing 
one of the dozen or so commercial blank ROM cartridges, 
and burning the operating system (coming!) into an EPROM. 
Then you're ready to build the next module. Othenwise, 
read on. 

The operating system is short— less than 2K. However, 
DGOS is both expandable and contains an auto-boot routine 
to download and run a Basic program. So, if you will be writing 
your own assembly language programs to interface with the 
Data Gatherer, a 271 6 (2K) or 2732 (4K) EPROM will provide 
plenty of read-only memory space. The operating system's 
auto-boot routine, though, requires using a 2764/68764/68766 
(8K) or 27128 (16K) EPROM in order to store DGOS plus 
the Basic program itself. (I'll present the details of those 
routines later. As you construct the operating system module, 
just keep in mind that it should be wired for the EPROM 
you'll be using.) 

All that is necessary to construct the operating system 
module is a small perforated board and a 28-pin socket for 
the EPROM. Leave some space on the perfboard for a few 
extra integrated circuits— two for disk compatibility and two 
for the "swap" system. If you want disk compatibility, you'll 
need a 74LS04 and a 74LS32 integrated circuit; I'll discuss 
the swap system later. Figure 3 shows the DGOS module. 
All eight data lines (computer pins 10-17) are wired directly 
to the socket, as are 1 3 address lines (computer pins 1 9-31). 
Also, attach the ground (computer pins 33 and 34), and +5 
volts and ground from your newly assembled power supply 
module. Be sure to include C15, the 0.1 mF decoupling 
capacitor, near the socket. 
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Figure 1 . Simple +/- 12 volt power supply uses stock com- 
ponents available from Radio Shack. 
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Figure 2. On-board power supply regulation and +5 volt 
supply. 
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To test this module, temporarily hook CTS* (computer pin 
32) to pins 20 and 22 of the EPROM socket, and install a 
2764 EPROM with known contents. This will select the 
EPROM at $C000, the normal place in memory for a ROM 
cartridge. Turn on the power to the module and to the com- 
puter.lf you've installed an auto-boot ROM of some kind, it 
should be satisfactory; otherwise, enter and run the follow- 
ing lines: 

10 FOR X = &HCOOO TO &HDFFF 
20 PRINT HEX$(PEEK(X))" "; 
30 NEXT X 

The contents of the EPROM will be displayed in hexadecimal. 
If the EPROM contains numerous messages in ASCII, change 
Line 20 to read: 

20 PRINT CHR$(PEEK(X)); 

If everything looks right (as far as you can tell about the ROM 
you've installed), remove the power and disconnect the CTS* 
line. Rewire CTS* together with the sockets for U8 and U1 1 
as shown. Now the EPROM will be placed at $E000, above 
the normal ROM cartridge position. Install U8 and U11 in 
their sockets, restore power and change Line 10 in the pro- 
gram above to read: 

10 FOR X =&HEOOO TO &HFEFF 





Listing 1 . Clock Test 


1 


CLS : POKE&HFF58 , 255 : X=&HFF40 


2 


POKEX,0:Y=15 


3 


PRINT(a260,PEEK(X+7)AND3; 


4 


PRINTPEEK(X+6) ANDY" : " ; 


5 


PRINTPEEK(X+5)ANDY; 


6 


PRINTPEEK(X+4) ANDY" : " ; 


7 


PRINTPEEK(X+3)ANDY; 


» 


DBTMTDirWV/' Vj»0^ AMnvH M. 






9 


PRINTPEEK(X+1)ANDY; 


10 G0T03 



If any problems arise with either arrangement, check your 
wiring and soldering (or wire wrapping). Make sure this module 
works reliably before proceeding. 

The Decoder Module 

Central to getting the most out of the little room in the Color 
Computer's memory map is the decoder module. Prepare 
this module, shown in Fig. 4, next. Again, you'll need a small 
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Figure 3. Data Gatherer Operating System (DGOS) 
EPROM select module. 
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Figure 4. Decoder module breaks memory into five groups 
($FF40-4F, 50-53, 54-57, 58-5B, 5C-5F). 
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perfboard, plus a 16-pin socket. The wiring is simple; don't 
forget C1 , the decoupling capacitor; it is particularly impor- 
tant here because the 74S139 (U1) switches extremely quickly 
and causes a great deal of strain on the local power pool. 
Install U1 in its socket. Hook up 5 volts and ground, and 
fire up the system again. There's no way to test this module's 
operation without an oscilloscope, but so long as everything 
powers up normally, you can continue with the next step. 

The Swap System Module 

The swap system provides the tricky business of selecting 
either the real-time clock/calendar or the disk drive. Even 
if you're not going to use a disk, select this section. It will 
keep you compatible with any upgrade you do, since it's very 
difficult to retrofit a project like this once you get it working. 
(I tend to forget what I've done, and usually have to build 
a new module!) 



Examine Fig. 5. The swap system uses U7, U8, U1 1 and 
U12. Since part of U8 and U1 1 have already been used for 
the operating system module, you should build this on the 
same piece of perfboard, or mount it nearby. 

You will need DO, Reset*, R/W* and E from the computer, 
plus the special disk SCS* from the decoder module. Recall 
that the Reset* line makes sure the disk system is selected 
on power-up. The wiring is not critical, but be sure to use 
decoupling capacitors near all the integrated circuits (C7, 
CB, C1 1 and C12). Place 56 pF capacitor C26 and 1 K resistor 
R4 near U7; these devices prevent false triggering of the 
swap mode, especially in a hand-wired version of the Data 
Gatherer. 

Install the integrated circuits in their sockets. Once again, 
apply power and be sure that all seems normal. This section 
cannot be tested without special equipment, so double-check 
all your wiring before moving on. 
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Figure 5. Swap system module trades off clock/calendar 
against disk drive, based on the value written to $FF58. 
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The Clock/Calendar Module 

The clock/calendar module has a messy group of parts — 
all sizes and shapes, only one convenient socket, and worst 
of all, a delicate CMOS integrated circuit to deal with. 

Again, a 16-pin socket and a section of perfboard will do 
nicely. But this time use "flea clips," draw the pattern of parts 
hook-up on the board, and wire the flea clips on the bottom 
of the perfboard. Work according to the schematic shown 
in Fig. 6. Finally, solder the parts to the flea clips (all but 
the integrated circuit U10), being quick and careful; don't 
overheat anything! The diodes, transistors and crystal are 
particularly susceptible to heat damage, and the plastic in 
the small variable capacitor can melt. 

About the battery: you can use a stack of rechargeable 
batteries if you wish (they're called 1/3 AA and come with 
pins or tabs), but with the circuit shown, a "primary" cell 
such as a tiny mercury or lithium battery will work for several 
years without replacement. If you do use a primary cell, it 
is very important that you not include resistor R5, and that 



you be extremely cautious when soldering. Lithium cells in 
particular can be effective, but dangerous. In either case, 
don't connect the battery yet; leave the positive side free. 

Before installing U10, wire the entire board and hook it to 
the swap module, the computer, and the power supply. Turn 
on the power and do the usual check for a proper power up, 
then power down again. 

Handle the CMOS clock/calendar chip with great care. Do 
your work in a static-free environment (some humidity in the 
air), and on a conductive mat or foil surface. Insert U10 in 
the socket, and do a final double-check of your assembly. 

Restore the power, and enter and run Listing 1 , the clock 
test. A running clock display should appear on the screen. 
If you do not get a running display, recheck your work, 
especially the swap circuitry, the insertion of the integrated 
circuits in the sockets, and the polarity of transistors and 
diodes. Remove U10 before making any changes! 

When this test is complete, you may finish hooking up the 
battery. Let the system charge for about an hour, (end) 
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Figure 6. Clock/calendar module uses a battery backup; R5 
must not be used for primary (carbon-zinc, mercury or lithium) 
cells. 
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iNCXllS presents 
New Keys to Creativity! 



The Picture Profinim Writer 

CHROMA-SKETCH has an option that writes a BASIC 
program as you draw, paint and letter on the hi-res 
screen in 66 colors and shadings (22 in each 
of 3 color-sets). Save program to disk or tape to 
recreate your picture from BASIC at any time, or 
save the screen as a binary image. 

Dual cursors simplify arcs, circles, lines and boxes. 
Drawing aids include options for full-screen crosshair 
cursor and "graph-paper" grid. Automatic preview 
and undo commands available in 64K. Help key 
gives command and status display. If the program 
writer is enabled, you can return to any previous 
stage of your picture! 

Draw complex shapes and CHROMA-SKETCH will 
redraw, rotate, reduce or enlarge them at any position 
in any color or pattern. Save the shape definitions 
to disk or tape for use in BASIC programs. Paint 
in any dot pattern including checks, stripes (horizontal 
or vertical) or others you define yourself. Draw dotted 
or twisted lines. Overlay color patterns for translucent 
effects. 

CHROMA-SKETCH can be used with any combination 
of joystick devices including Touch-Pad or Color 
Mouse. If you prefer, you may use the fast, auto-repeat 
cursor keys to move diagonally, horizontally or vertically. 

The fast, compact graphic programs you can write 
using CHROMA-SKETCH are yours to alter or use 
in any way you wish. These BASIC programs may 
be used for games, graphic adventures, educational 
software or on-screen slide shows. 

Requires 32K Extended BASIC. Supports disk or 
cassette systems, all ROM versions, all graphic modes. 

CHROMA-SKETCH 

$29.95 cassette 

$34.95 disk 

FREE SHIPPING & HANDLING 



WIZARD 

For Telewriter-64* 



Font 



"/ recommend Wizard for Telewriter devotees 
wtio want to do something nice for tlieir liard- 
working word processor." 

Scott Norman 

Hot Coco, Feb. '85 
".../ can attest to the relief that innovation 
offers the eyes after long periods of key- 
boarding." "Wizard is another CoCo winner..." 

Charles Springer 

Rainbow, Dec. '84 

The pleasantly proportioned characters of the WIZARD 
font have true descenders and optional end-of-line 
markers. If you do not prefer this clear, attractive 
font, take advantage of our money back guarantee. 

The simple modification of Telewriter-64 done by 
WIZ causes no change in the operation of the word 
processor or the amount of buffer space. You may 
choose to permanently install the font in a backup 
copy of Telewriter-64 or to quickly install the font 
each time you load an unmodified copy of Telewriter-64. 

The end-of-line markers are useful for locating run-on 
spaces at the end of lines and between lines, and 
for counting spaces between paragraphs. They are 
essential for the complex on-screen formatting that 
tables or poetry often involve, as well as for keeping 
track of carriage returns in program code. 

WIZ will run in any CoCo, 16-64K, disk or cassette. 

The WIZARD font does not alter the characters 
produced by your printer. 

Details of how the new font is added to Telewriter-64 
may be requested when you order WIZ. Previous 
purchasers may request this information if they include 
their WIZ ID# and a SASE. 



WIZ 

$ 1 6.95 cassette 

$21.95 disk 

FREE SHIPPING & HANDLING 



MONEY BACK GUARANTEE. If not completely satisfied, you may rettirn the material within 30 days for a 
prompt refund. Specify the program and media desired. Programs supplied on disk and cassette are identical 
in all respects. Send check or money order. Personal checks — no delay. Next day shipping in most cases. 



NEXUS 

2601 Bridalwood Dr. No. 4 

Knoxville, TN 37917 

*Telewriter-64 is a trademark of Cognitec 



for additional information: (615) 522-1977. CIS 71575,1706 
Write for a catalog. Dealer inquiries are welcome. 
TN residents add 7% sales tax. 



Entry way 




By Mike Rigsby 

Voice actuation— visions of the future. It doesn't have to 
be so, and for users with motor skill deficiencies, voice ac- 
tuation, single-keystroke actuation, or contact actuation are 
imperative to computer use. Let's look at ways to simply and 
inexpensively implement these actuation methods. 

The program and equipment we will use must be set up 
by a person with appropriate physical capabilities. Loss of 
electrical service, however brief, means the software must 
be reloaded. If this is a problem, you should consider an 
Uninterruptible Power System (UPS). UPS systems often cost 
$400 or more. 

This project is accomplished in two parts— hardware and 
software. Let's look at each in turn. 
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Hardware 

Voice control of the computer requires equipment for sound 
input. Sophisticated amplifiers (even the one on your inex- 
pensive cassette recorder) generate noise that the computer 
is sensitive to. Use the Radio Shack mini-amplifier, part 
277-1 008 with any microphone. Adjust the volume to the mid- 
point. A battery eliminator rather than a battery could cause 
problems if used on the amplifier. Remember that background 
noise, or too much amplification, creates false signals. 

Contact control comes from the joystick, and can be tested 
by depressing the fire button on the right joystick. Any nor- 
mally open contact could be substituted for the fire button, 
but it must be wired into a plug which fits in the joystick jack. 

The eyebrow switch can be used only if the user has suffi- 
cient muscle control to lower the eyebrow in a deliberate blink. 
A normal "eye wetting" blink does not cause enough deflec- 
tion of the brow. Any activity which can be controlled and 
result in a switch closure can be used to operate this program. 

Software 

The software (see the Listing) produces a display (see Fig. 
1). A rectangular cursor appears by the leftmost star and 
flashes for a brief time period next to each star, moving from 
left to right and repeating its sequence until a control action 
is taken. 

Let us a.«>.«;iJmfi that rnntrni Ir hpinn takem frnm an o\/ohrr^\A/ 
a .. w.. . wj%^»^, w. 

switch. Assume that the cursor is in the second position (above 
the column containing C, D, H, N, S, T). I blink my eye and 
the cursor will travel down the column instead of continuing 
across the top of the row. When the cursor is next to the 
letter h I blink my eye again; h appears on a message line 



Photo 1A&B. Eyebrow Switch 



on the lower portion of the video display. The cursor then 
returns to the leftmost star and commences its movement 
to the right again. 

But what if? What if I only blink once? The cursor would 
travel down the column, then return to the leftmost star (home 
position) and begin again. What if I blink at the wrong letter? 
The BK position (fifth column) will backspace and erase one 
position on the message line. SP generates a space, PR 
causes the message line to be output to a printer, and SPEED 
generates a new display. The speed display lets me, through 
an eye blink, increase or decrease the amount of time the 
cursor spends at each location— the numerical value of the 
timing constant is given here. Warning: going to the SPEED 
display causes anything on the message line to vanish! 

The message line is 64 characters long (two lines on a 
tv). Any attempt to produce a 65th character will result in 
automatic printing of the existing 64 characters. 

Connections 

Three methods of input are allowed: keystroke (subroutine 
at line 500); voice (subroutine at line 1500); and switch 
(subroutine at line 2000). The voice and switch subroutines 
include a small time delay (for— next loop) to decrease prob- 
lems which could occur as a result of long sounds or contact 
bounce. 
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I found making BK work a little tricky; the first activation 
must erase the present character position on the message 
line; the second sequential BK must erase the present posi- 
tion minus one. Placing a character on the message line after 
a BK command requires placing it at the present position, 
not the present position plus one. 

I based character placement on frequency of use, not 
alphabetical order, hoping to increase the speed of opera- 
tion. If your printer is configured to run at 1200 baud rather 
than 600, add a line: 

3025 POKE 150,41 



Figures 2 and 3 are designs for en eyebrow switch and 
for voice control. Single keystroke actuation is accomplished 
via the subroutine beginning at line 500; audio via the 
subroutine beginning at line 1500; and contact via the 
subroutine beginning at line 2000. (end) 



Looking at outside 
of the right joystick 
Jack on the computer 




Tape 

(Tape around metal 

to reduce harshness) 



EYEBROW SWITCH 



/ 



iT 




I Lever switch 
I Radio Shack 
I No. 275-016 

I 



V 



Figure 2. Configuration for Eyebrow Switcli 



Epoxy switch 
to eyeglasses 
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VOICE CONTROL 



From Computer 
Cassette Jack 




Black Plug (Ext. speaker) 

Figure 3. Configuration for Voice Control 



CLASSIFIED ADS NOTICE 

Readers: Classified ad space is available at the rate 
of $1.25/word. No headings or bold type will be 
allowed in user ads. Be sure to include your name, 
address and telephone number for responses. Payment 
must accompany your ad order. For deadling, call 
Under Color at (802) 485-6440. 

Commercial classified ads are also available at higher 
rates. Advertisers call (802) 495-6440 for rates and 
deadlines. 

COCO USERS — Free 24 page software and hardware 
CoCo Catalogue. Spectrum, FOB 9866, San Jose, 
California 95157-0866 



Program Listing. Entry Way 
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The latest news on the Color Computer grapevine is that 
more and more people are discovering The Rainbow.® 



Now in its third year, The Rainbow has 
become the standard by which other 
Color Computer magazines are com- 
pared. And no wonder! The Rainbow 
towers above the crowd, now offering up 
to 300 pages each month, including as 
many as two dozen type-in-and-run pro- 
gram listings, a host of articles and in 
excess of 30 hardware and software prod- 
uct reviews. 

We lead the pack in Color Computer 
publications and are devoted exclusively 
to theTRS-80® Color, TDP-100 and Dragon- 
32. We made our climb to the top by con- 
tinually offering the best and the most by 



such well-known authors and innovators 
as Bob Albrecht and Don Inman, and 
games from top programmers like Robert 
Tyson, Fred Scerbo and John Fraysse. 
The Rainbow offers the most in enter- 
tainment and education, home uses, 
technical details and hardware projects, 
tutorials, utilities, graphics and special 
features like Rainbow Scoreboard and 
our CoCo Clubs section. 

For only $28* a year, you get the keys to 
all the secrets locked in your CoCo! 

Are you searching through the jungle 
of claims and clamor? Climb above it all. 
Look up. Find The Rainbow. 



THE RAINBOW 

(502) 228-4492 



9529 U.S. Highway 42 
The Falsoft BIdg. 
P.O. Box 385 
Prospect, KY 40059 



YES! Sign me up for a year (12 issues) of THE RAINBOW. 

Name — 

Address 

City State 

Payment Enclosed O 

Charge Visa D MasterCard D 

My Account# 

Signature 



American Express D 



ZIP 



THE RAINBOW is a publication of Falsoft, Inc. 



•Subscriptions to the RAINBOW are $28 

($31 after Jan. 1, 1985) a year In the United 
States. Canadian rate $35 U.S. ($38 after 
Jan. 1, 1985). Surface rate to other coun- 
tries $65 U.S. ($68 after Jan. 1, 1985); air 
rate $100 U.S. ($103 after Jan. 1,1985). All 
subscriptions begin with the current issue. 
Please allow up to 5-6 weeks for first copy. 
U.S. FUNDS only. 




V/SA' 



Card Expiration Date 



In order to hold down non-editorial costs, we do not bill for subscriptions. 



Prices subject to change. 
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• •Fm: Arthur Doyle (to Marty) 

I hope they win despite themselves. It's been a good Chevy 
with never much of anything to depreciate. If compatibility 
becomes a problem with the Mod 9, why don't they simply 
add a board that will run CoCo? Their manufacturing costs 
can't be much over $20/board. 

•Fm: Arthur Doyle (to S. Trevor) 

Maybe our luck will hold, and programmers such as Marty 
will upgrade our software to work with the new machine. 

••Fm: Wayne Day (to Marty) 

Condemn me if you will ... the simple fact remains that if 
a programmer would include all the necessary routines for 
running his program in his file, it would be self-supporting, 
and run on any of the machines released so far. 

For a programmer to not do so indicates one of a couple 
of things: 

1. He does not care about future compatibility. 

2. He intends to take care of future compatibility later. 

3. He doesn't know what compatibility is, and/or doesn't 
care. 

There are a couple of other possibilities, too, that can't be 
put down where children might get at them. 

A good case in point is Colorcom/E. Anyone have prob- 
lems with that one? Nope, 'cause Mark Davidsaver was smart 
enough and cared enough to write his own code— and Mark's 
program is one of the premier examples! 

You have many, many times spoken ill of the program- 
mers of the Basic ROMs we all have — yet, here you are say- 
ing that "no matter how bad they are, they must stay the 
same." 

It doesn't make sense, Marty, when Tandy told everyone 
from the very beginning not to use anything except the pub- 
lished entry addresses. 
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Take a look at Vidtex, for example . . . it checks to see which 
version you're using, and makes corrections based upon that 
info. That's a smart way around the problem of using direct 
calls to undocumented routines. 

What about all the problems with JDOS and, though I 
haven't heard of too many people using it yet. Spectrum DOS? 
If a commercial program was self-sufficient, there wouldn't 
be the compatibility problems, would there? 

No, I'll continue to stand by my belief ... a progrmmer 
who doesn't build his product so that it is ROM-version in- 
dependent is either lazy or doesn't care. Or, he's not smart 
enough to do it, which means he probably shouldn't be foisting 
something off on someone in the first place. 

(This sparked three replies, foiiowing.) 

Fm: Marty (to W. Day) 

I agree with the spirit of your remarks, but once again I feel 
that the lack of documented disk file I/O vectors in the R/S 
DOS is an unpardonable oversight, making it an unreasonable 
hassle to keep up with version changes. Example: Neither 
Colorcom/E nor Vidtex are likely to run on the 09 machine, 
because from what I hear Tandy wiii continue to support the 
documented vectors, but no others. As for detecting version 
numbers and then acting accordingly, that's a band-aid solu- 
tion—better than not trying to use a band-aid, but a band-aid 
nonetheless. It doesn't help you when a truly new ROM ver- 
sion comes out that you never heard of. Besides, there are 
a number of different ways to check version numbers. Some 
are better than others. Yes, in principle, the better, less lazy 
programmers will and do produce code likely to last longer 
and through more CoCo versions. But that in no way gets 
Tandy and Microsoft off the hook for their failure to include 
documented file handling vectors. 

(One repiy foiiows, marked ir.) 



Fm: A. Fiexser (to W. Day) 

Wayne, I'm completely in Marty's corner on this one. Vidtex 
should be subject to the same criticism as other third party 
software, If you want to be consistent. In checking for ROM 
version, it Is no different than virtually any other program 
that uses undocumented ROM calls. They were too "lazy" 
(by your definition) to write their own disk I/O, and they are 
therefore vulnerable to arbitrary ROM changes that R/S 
decides to foist on us. Does that make it a bad program? 
Decidedly not! They picked the most efficient way to ac- 
complish what they wanted, given the asinine lack of file- 
handling vectors. 

To have done otherwise would have chewed up a lot of 
memory space better used for the sake of a larger buffer. 

(This has one reply, to be published next issue, marked i^ .) 

Fm: Dennis Bathory Kitsz (to W. Day) 

. . . or she. No wonder computing's called a male priesthood. 

• Fm: Wayne Day (to Marty) 

I believe, Marty, we're talking about two different things 
here . . . 

I would prefer, as probably most folks would, that Tandy 
and Microsoft use consistent entry points or vectors for the 
ROM calls, but they have chosen not to. That's an entirely 
different thing than what you condemned me for. 

The point of my previous message that drew your intense 
ire was my contention that, due to laziness, lack of caring, 
or lack of knowledge, programmers who build software for 
the commercial market are not doing the best they could when 
they use undocumented ROM calls, instead of writing their 
own code so their programs would be ROM-version 
independent. 

Colorcom/E does it the right way— he wrote all his own 
code from what I understand. Vidtex did it another way. 

Blaming Tandy because they played by the rules they es- 
tablished from the very beginning achieves nothing construc- 
tive. Encouraging software writers to learn more about the 
machine they are writing for, and encouraging them to write 
a self-sustaining code, would be doing more of a service to 
the CoCo industry. 

(This drew three replies, following.) 

Fm: A. Fiexser (to W. Day) 

P.S. Another nice thing about "laziness' is that you can have 
a certain amount of confidence that your disk routines have 
been reasonably thoroughly debugged to begin with. David- 
saver's praiseworthy efforts to not use undocumented ROM 
calls have cost me a couple of bad downloads, on account 
of his having no check for a disk full error (it just omits part 
of the file if there's no room, and doesn't say boo!) 

(One reply follows immediately:) 

Fm: Wayne Day (to A. Fiexser) 

Hmmm . . . that's one I've never run up against . . . guess 
it's because I keep checking to see how much space I've got 
on the disk, huh? 

(And two answer this, immediately following:) 



Fm: Marty (to W. Day) 

Experienced users and system freaks (like you and me) are 
less likely to be plagued with minor deficiencies than many 
others, as we've gotten good data handling habits and gen- 
erally stick to them. But even experienced and intelligent folks 
like Art can still get trapped in a moment of weakness by lousy 
code, often encouraged by crummy operating systems like 
Microsplotch's. 

and: 

Fm: A. Fiexser (to W. Day) 
Or, yer just lucky! 

Fm: John Ross (to W. Day) 

Check out the programs from Spectral Associates. They work 
on all ROMs, and even the Dragon, because they contain 
all the code needed for and by the program. They don't dip 
into the ROMs at all! That's the way it should be done! 

(One reply follows, to be published next issue, marked by * *.J 

Fm: Marty (to W. Day) 

Wrong again! It still would be possible to provide documented 
file handling calls in an upcoming ROM version. Tandy near- 
ly did it in the Deluxe. But complacent apologists for lousy 
operating system design don't help matters! 

(One reply follows:) 

Fm: A. Fiexser (to Marty) 

Of course, anyone using such documented calls would then 
be incompatible with all earlier ROM versions, which could 
be considered a serious drawback! 

(A reply follows:) 

Fm: Marty (to A. Fiexser) 

True as far as your statement goes ... but as of now there 
are two sets of file handling calls. If a third disk ROM is in- 
troduced with vectors, there will be three cases to cover: the 
undocumented calls from disk 1 .0, the undocumented calls 
of disk 1.1, and the documented calls of disk 1.2. There's 
nothing that can help that, outside of a time machine. How- 
ever, if disk 1.2 has documented calls, it will at least nail 
down the number of different ROM types to check for in file 
handling to three, forevermore, through whatever further revi- 
sions of the ROM ever occur. That, at least, will be worth 
something. 

Wayne generally shows such good sense in his advice and 
observations. He really is a very savvy computer type with 
usually an outstandingly good overview of multifaceted prob- 
lems. I'm really surprised to see him here defending what 
essentially every good programmer I've ever met has agreed 
was a major— probably the biggest— blunder in the design 
of the GoGo's ROMs, While it's true ! welcom.e an onnortun- 
ity to light into anyone and have a good, fair fight over an 
issue, I honestly wonder why Wayne picked that issue to 
defend. 

(Two replies follow, to be published next month, marked ^it.) 
(end) 
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Off color: 
Sleepy Head 



By Richard Ramella 



Your Color Computer is what it is partly because a 16th 
Century boy was allowed to sleep late. 

His name was Rene, and he attended a Jesuit college at 
La Fleche, France. The Society of Jesus (SJ) was founded 
in 1534, and was well established by the time young Rene 
became a student. From the start, the Jesuits built their rep 
on the quality of education they offered. 

At the time of our story, Rene was adjudged not in the 
best of health. Consequently, he was permitted to stay in 
bed until noon. The accounts I've read don't say whether 
this was permitted on Sunday; I doubt it. Also, I doubt many 
Jesuit colleges operate that way these days. 

So there's the kid, grinning, snoozing and goodness knows 
what else, until time for lunch. You'd think such a boy would 
amount to nothing! 

But then came the slugabed's idea. 

He pictured two lines intersecting at right angles, that di- 
vided a field into quadrants. The value of the intersection 
of the lines was zero. He pictured the entire arrangement 
divided into increments of any uniform size. Maybe he didn't 
think this at the time, but let's call the across increments 
X, the down increments Y. In this way, the X values right 
of zero are plus, those to the left are minus. The Y values 
below zero are minus, the ones above it plus. 

Let us now pause while three centuries pass. Zap! The 
computer is invented. Someone remembered what the 



sleepyhead came up with and decided to apply it to com- 
puter graphics. 

So that's why, on your Color Computer, you can SET and 
PSET color graphics points on the screen. The system used 
by computers is not quite the same as that envisioned in 
bed by Rene; the across X positions begin at the top screen 
left with a zero and work rightward; the Y positions begin 
at the same place and work down the screen. What is impor- 
tant is this: It requires but two numbers to specify a given 
point on a rectangular two-dimensional field. It's called set- 
ting Cartesian coordinates. 

Young Rene was Rene Descartes, who became more 
famous for his ideas in philosophy than mathematics. 

In Color Basic you can set graphics points 0-63 on the 
across X axis, and 0-31 on the down Y axis. The form is 
SET(X,Y,C), with C standing for a color numbered from 1-8. 
In Extended Color Basic the highest resolution lets you PSET 
coordinates 0-255 for X, 0-191 for Y. 

Rene "I think, therefore I am" Descartes had no intention 
of laying any of the groundwork for computers. If he had fore- 
seen some of the mundane results of computer graphics he 
might have attached a rider to his concept stipulating "No 
aliens, please!" But the future works with the past as it will. 

In a larger sense, Cartesian coordinates laid the ground- 
work for analytical geography. Suddenly geometricians could 
portray the paths of equations. Sine waves, log expressions, 
circles, curves, parabolas, wheat harvests, mortality rates, 
projections— mathematics was given a kind of physical real- 
ity that led to new understanding. 

I'll stop here because I am wise enough to realize I could 
easily get in over my head if I tried to explain much more. 
Things like graphic representations of regular and periodic 
phenomena: radio, sound and light waves. Or rates of growth, 
imaginary numbers, stock market projections, bell curves. 
And stuff like that. 

One thing is certain: even if it's Wednesday, we should 
all stay in bed until noon tomorrow and see what ideas come 
to mind in that somnolent, creative time from 7 a.m. to noon. 

If the boss calls, tell him we're thinking about serious stuff. 
(end) 
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Hackers are getting a lot of bad press these days. Our 
local television press has gotten much mileage out of a special 
report on computer hackers and how they're using modems 
to break into all kinds of secure data processing systems, 
such as NORAD and the Acme Dry Cleaners Bulletin Board 
system. They've made it appear that any computer owner 
with a modem should be only slightly above John Dillinger 
on the most wanted list. Let me go on the record, however, 
as saying that I love hackers and hacking. But the old kind 
of computer hacking— the sudden insight into a real-world 
problem that could be computerized to amaze and amuse 
your friends and make you a hero to your spouse or magazine 
editor. Let me give you some examples of wild and crazy 
ideas, that. Von Neumann willing, I'm going to implement 
some day. 

The Cheap Christmas Light Billboard Caper 

My latest idea occurred when my early December flight 
had a near miss at Los Angeles airport with the Goodyear 
blimp. The collision was avoided only because the blimp pilot 
had flashed a WATCH IT, COWBOY! message on the blimp's 
display as the 747 turned into its final leg on the approach. 
The display got me thinking. Why not make my own animated 
billboard driven by the CoCo? It could consist of LEDs or 
incandescent lamps. LEDs cost about 1 cents apiece, if you 
find the right electronics store. Incandescent lamps are about 
60 cents apiece, normally, but I'll be darned— those small 
Christmas lights are only $2.00 per 50 lights— 4 cents apiece! 



If I got some pegboard, drilled out the holes so that I could 
press fit the small bulbs . . . How many would I need in a 
matrix . . . Let's see— 64 by 24 would be 1536 lamps. I rushed 
down to the local drugstore and confiscated 35 strings at 
about $70. 1 spent the rest of the afternoon drilling out holes 
on a pegboard and then popping off the lights from the strands. 

Then I got to thinking about the way I would drive the lights 
from the CoCo. I knew that I would not have to turn off each 
one at the same time, requiring 1536 discrete lines, tran- 
sistor drivers, and so forth. My idea was to multiplex the lights 
the way LED displays are multiplexed. Multi-digit LED displays 
are turned on one digit at a time at a high current, and hence 
greater brightness than normal. A four-digit LED display, for 
example, turns on one digit for one-fourth of the time at four 
times the current. The eye integrates the brightness and 
comes up with an average brightness equivalent to a normal 
LED brightness. In doing this, you've saved three-quarters 
of the electronics that would be used for addressing all lights. 

The same multiplexing could be done for the Christmas 
light incandescents. However, I soon learned that there were 
several problems I hadn't thought of. One major stumbling 
block was the amount of current those little beasties take. 
Would you believe 130 milliamps at 2.5 volts? Putting it 
another way, to drive 1 536 lamps directly from a 20 volt supply 
would require at least 200 amps, something comparable to 
an arc welder! Even with multiplexing the lights it would re- 
quire, say, one-eighth of the current, or 25 amps. 

Another "gotcha" I hadn't considered was the inrush cur- 



Ideas That Got Away . . 
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rent. It turns out that a cold lamp may requires as much as 
1 times the current as a warm lamp, making the worst case 
power requirements 200 amps again, even with multiplex- 
ing! I could see screwdrivers and pliers arc-welded together 
as I turned on the display . . . 

Another problem, which I knew could be surmounted, was 
how to fan out signals for the display, about 192 discrete 
outputs, even with multiplexing. I had envisioned a tree of 
8255 PPIs driven by a general-purpose interface in the CoCo's 
ROM port. However, additional transistors or drivers were 
required to handle the high currents. Let's see, 192 times 
one dollar's worth of parts for each output . . . obviously more 
thought was required. 

To sum it all up, my Christmas display, with Merry Christmas 
messages and animated toy shop scene, wasn't operative 
for the '84 holiday season, but I have big plans for next year. 
Feasible? Definitely— think current limiting resistors for the 
incandescents or LED lights and cheaper drivers. 

The Line Printer Digitizer Fiasco 

In the throes of finishing a Radio Shack book ("How to 
Use Your Radio Shack Printer"— out soon) I dearly wanted 
to implement an idea I had seen years before— a digitizer 
that operated from a printer. The basic idea in digitizing is 
that a photocell moves across the paper in much the same 
fashion as the electron beam in a television picture tube. 
The light and dark areas of the paper reflect greater or smaller 
amounts of li'^ht which are converted b^' the i^hotocel! into 
voltage. The voltage can be fed into the CoCo's joystick port 
and measured. (The joystick port really varies the resistance 
of two potentiometers, producing a voltage measured by the 
CoCo. The voltage measured is converted to joystick posi- 
tion value.) 



A printer digitizer uses the basic printer mechanism to move 
a photocell mounted on the print head— after all, you can 
"scan" lines on many of the newer Radio Shack printers 
at 1/60th of an inch or less vertically, and move the print 
head horizontally under program control as little as 1/1 80th 
of aninch. Several people had tried it with other systems, 
but I had not seen any for the CoCo. 

To get some ideas on the project, I called my expert on 
photo optics, Forrest MIms of Computers and Electronics and 
MITS fame. He had just completed some experiments using 
Radio Shack's cadmium sulfide photocell, and it worked fine 
for digitizing. However, the resolution was rather coarse and 
the CS photocell somewhat slow in response to changing 
light levels. He recommended phototransistors with a fiber 
optic light source. (Forrest loves anything with a fiber optic 
cable and was once seen trying to tap Pac Tel's massive 
San Francisco fiber optics routing with a mirror and 
photodiode.) 

I had a better idea . . . why not use a laser I had bought 
from Edmund Scientific for another unfulfilled project— a laser 
burglar alarm system? The light source could be very precise 
and should produce excellent resolution for digitizing text 
or images. I envisioned the laser pointing in to a mirror on 
the print head mechanism and reflecting from the paper. I 
never did implement the idea, but I intend to. However, at 
Comdex in Las Vegas, I saw Apple's new digitizer; it looked 
suspiciously like a stripped down printer mechanism with a 

linht cniirro anH nhrvtn rlotootnr 



The hiome Weather Station Disaster 

Even though Southern California is not "weather active" 
(we had a thunderstorm a few years ago), a persistent blue 
sky project keeps raising its ugly head in my 2:00 a.m. CoCo 



20 • Undercolor 



dreams— the CoCo could make a great home weather sta- 
tion. It's cheap enough— you could leave it hooked up and 
accumulate windspeed, temperature readings, humidity, and 
other weather variables. As a matter of fact, I did partially 
implement this idea. Several years ago, I wrote an article 
for BYTE magazine in which I described a CoCo anemometer. 
The anemometer (windspeed device) was made out of dowel- 
ing and plastic cups attached to PVC sprinkler pipe parts. 
A hole in the shaft interrupted an infrared light beam from 
a Radio Shack infrared diode. The light beam was detected 
by an infrared detector. When the anemometer shaft spun, 
a pulse was produced which could be read and measured 
by the CoCo joystick switch input. It worked great, until we 
had the Big Wind of '83 (15 miles an hour). 

I thought the infrared diode and detector was an elegant 
approach to measuring shaft rotation speed until I happened 
to put together a Heathkit Wind Speed/Direction indicator. 



Heath, eschewing sophistication, uses magnetic reed relays 
and magnets for their shaft rotation speed sensing! 

My plan now is to build a complete home weather station 
using the CoCo. It would have magnetic reed relays to sense 
windspeed, an LM-334 temperature sensor, a National LX 
series pressure transducer for barometric pressure, and a 
potentiometer direction indicator. All of these signals could 
feed Into the CoCo joystick port, with a little additional elec- 
tronics. Feasible? No question about it. If I can just find the 
time .... 

And that's what I mean about hacking. It's a lot of fun, 
even though many of the projects only get finished in your 
mind. For more on hardware hacking, follow Dennis Kitsz, 
certainly, but also look at Forrest Mims' Engineer's Notebook 
(Radio Shack), Bruce Artwick's Microcomputer Interfacing 
(Prentice Hall), and some of Don Lancaster's books (Howard 
Sams). Give me a call at 2 a.m. if you get the laser digitizer 
working . . . (end) 
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Finally, a newsletter that will keep 5 ou up to date on the latest 
Color Computer Developments. 
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YES, THERE IS ANOTHER REVISION COCO ... UNDER COLOR verifies 
that a new Tandy Color Computer has quietly been released 
boasting BUILT-IN LOWERCASE. This unit, the 26-3134B/3136B, 
has a redesigned circuit board with fewer components and 
Motorola's 6iB47-Tl lowercase video display generator. DON'T 
TRY TO GET ONE, though. Stores can't get their hands on the 
new units until they DUMP THE STOCK THEY'VE GOT. More later 
when we get one to test . . . 

***** 

Speaking of revisions, EVERYBODY'S DOING IT WITH DISK 
CONTROLLERS. The new, 28-pin Western Digital 1773 disk 
controller has begun popping up everywhere, including INSIDE 
RADIO SHACK, J&M and HDS. The reason? Fewer and smaller 
components. The 1773 has a BUILT-IN DATA SEPARATOR for 
increased reliability, and requires less board space and a 
smaller socket. BUT WHAT DOES IT MEAN FOR YOU? It means that 
some protected software WON'T RUN on the new system, because 
the fancy footwork used for MIXED-DENSITY TRACKS (alternating 
single and double density sectors) DOESN'T WORK WITH THE 1773. 
UNDER COLOR has learned that Tom Mix and other vendors have 
be^n using this protection scheme, and are SCRAMBLING TO 
ACCOMMODATE the new controllers. By the way, YOU CAN'T 
IDENTIFY the new Tandy controller unit, since it's sold with 
the IDENTICAL CATALOG NUMBER to the previous one! 

***** 

Your own 64K UPGRADE for the Korean Color Computers 
(26-3134A/B, 3136A/B) can be done with JUST TWO MEMORY CHIPS. 
The memories are Texas Instruments type TMS4464 or NEC type 
UPD41254 (yes, 41254, NOT 41256, which is another type), and 
currently sell for about $20 each. If you order a 64K upgrade 
from a NON-TANDY SOURCE, BE SURE TO INCLUDE YOUR COMPUTER'S 
CATALOG NUMBER. (For our technical readers, the new chips are 
64K X 4 dynamic memories, with on-board data bus transceivers, 
eliminating the need for the octal buffer used for 64K x 1 
memories in the earlier CoCos). 

***** 

Yes, COLOR MICRO JOURNAL is gone. The death of CMJ makes it 
the third COCO MAG TO BITE THE DUST in recent times, along with 
cOj-or Compuuer News anu Tue Coxor Computer Magazine. We're 
sorry to see CMJ go; it served well the needs of the minority 
of CoCo users with a technical point of view. 

***** 
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REPORTS FROM THE IRVINE (CA) RAINBOWFEST indicate several 
trends: (1) CoCo support companies are consolidating their 
efforts. Many of the SMALL COMPANIES WERE MISSING from this 
show, but their products were on display via distributors. (2) 
OS-9 IS MAKING HEADWAY. Long lauded by dedicated users, the 
OS-9 disk operating environment is being supported by more and 
more software. (3) CoCo products from non-Tandy suppliers are 
selling better than ever, as users plunked down UP TO $10,000 
at every booth. 

***** 

Speaking of Rainbowfest, users got a FIRST-HAND LOOK AT 
COCOMAX, the CoCo clone of the Apple "Macpaint" graphics design 
program (reviewed in our last issue). UNDER COLOR will have a 
full rundown of the new products soon. In random Rainbowfest 
news. Green Mountain Micro, whose past show pranks have 
included a party booth, a beach booth, and a sophisticates 
booth, pulled their BEST PRANK YET — they didn't show up. 
Instead, fliers telling of "a terrible, insidious, new chemical 
potion" which made them invisible were piled high in their 
booth. SPECTRUM PROJECTS' Bob Rosen commented, "If this works,, 
I'm not going to the next show, either I" 

***** 

UNDER COLOR apologizes for its lateness over the past few 
weeks. The editors and staff have an INBORN LACK OF 
COORDINATION that results in them falling over each other even 
though they are 300 miles apart. We'll be catching up to our 
schedule over the next few months. And please! Nobody start 
any rumors that we're going to vanish. Except for the 
aforementioned congenital stumblicity, WE'RE DOING FINE. - 

***** 

The NEW JOYSTICKS from Radio Shack now have the missing "sixth 
pin" and a MYSTERIOUS BLACK BUTTON running to ground. In fact, 
the joysticks SEEM TO BE THE MODEL 1000 TYPE, which means they 
might just be the answer for DUAL-BUTTON CONTROL SYSTEMS such 
as the one needed to run GRAPHICOM. Unfortunately, the CoCo 
itself doesn't make use of the extra connection pin or button; 
we'll report shortly on a "cross wire" solution to firing up 
BOTH BUTTONS ON EITHER JOYSTICK - 

***** 
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PRODUCT 

ADOS 

SpectroSystems 

11111 N. Kendall Drive, Suite A108 

Miami, FL 33176 

64K; One or more disk drives required 

$27.95 + $2 shipping. Disk 

ADOS is a package of enhancements for Disk Ex- 
tended Color Basic. When entered as a program 
loaded from disk, it adds many new commands and 
conveniences to Microsoft Basic. But when installed 
as a ROM, in addition to providing enhancements 
it offers a solution to the software incompatibility 
problems that have caused so much disappointhnent 
to Color Computer owners with disk drives having 
version 1.1 ROM in the controller. It is the fix for 
the compatibility problem that makes this software 
of special importance to the Color Computer 
community. 

To run ADOS from disk you must have a 64K com- 
puter; any version is satisfactory. To run it from a 
ROM in the disk controller you need not have 64K. 
However, in order to customize it properly, in ad- 
vance of getting it put into a ROM, you must first 
run it from disk. So, for all practical purposes, 64K 
is required. 

First some description of the enhancements: 
When loaded from disk (or on power-up with the ROM 
version), Basic comes up with a new ADOS logo 
which can be altered by the user. The enhancements 
require no further loading. You can turn on automatic 
line numbering for Basic; output can be sent to the 
printer as well as the screen; commands can be ac- 
cepted in lowercase; and up to 22 pre-programmed 
control keys are available. 

Perhaps the most useful commands are con- 
nected with the operating system. For example, run 
"pnoG",&Hioop will offset load and execute the 
assembly language PROG/BIN, and your disk will 
not be left spinning, either. Two forms of DIR can 
be used; the newer form is abbreviated and in a 
two-column display. Both forms give the number of 
granules. Assembly language disk file addresses 
can be listed, and ASCII files can be listed to the 
screen or printer. Most useful is the "repeat last com- 
mand" function, which permits changes via the line 
editor. A faulty command can be corrected and re- 
issued. 

There is an improved Copy function which lets 
you proceed even if the file already exists on the 
target disk. And the destination can be specified by 
a drive number. 

In the 64K mode, disk or ROM, the greatest possible 
memory is given to Basic. You can do such things 
as PCLEAR 18 and pmode 4,15! A Peep command 
lets you inspect and scan memory in text or graphics 
modes. . 

Provision is made for flexibllit" i.n Gontrollinn the 
disk drives. Custom step rates and access time 
changes may be installed by the owner. The RS 
drives run quietly at 20 millisecond stepping! Two- 
sided drives may be addressed. And the configura- 
tion is set up only once. For those with the newer 



40 track drives or those with two-sided drives, for- 
matting and drive addressing options are available. 

Are the enhancements all perfect? Not quite, and 
users will surely differ here. Having cut my teeth 
on uppercase-only Teletype machines, and having 
put up with RS's reverse video, I have no love for 
lowercase, especially on the CoCo. Fortunately for 
me, ADOS's leanings toward lowercase can be over- 
ruled. The hex monitor function, like RS's ZBUG, 
is useful, but alas, there is no memory inspec- 
tion/modify utility quite as convenient as Micro- 
Work's CBUG M-command which displays the 
memory bytes in rows of eight across the screen. 
And most annoying to me is the keypress required 
before getting the prompt after a DIR. This reserves 
two extra screen lines for the directory, but my forget- 
ting the keypress causes a lot of typing errors in 
the next command. (In a revision I received after 
preparing this review, it was shown how this, too, 
could be defeated.) 

In addition to all the above built into ADOS, there 
are two more programs on the disk! One is a high 
resolution text screen, RSV, a version of RSVID, 
the public domain program by Steve Odneal, slight- 
ly revised to be acceptable to ADOS. The other is 
MENU, which allows execution of any program by 
placing a pointer next to it in the directory listing. 
It would be fine except that the pointer moves too 
fast; getting the right program is an arcade game 
in itself. (I later heard that this, too, could be 
changed.) 

The package would certainly be worth the price 
for the disk form alone. However, the real attraction 
is that when the customized program is burned into 
an EPROM and installed in the controller, the user 
can run just about all software (including the popular 
Telewriter 64) compatible with Disk ROM 1 .0. That 
is news! And the ROM version can boot OS-9 with 
its built-in DOS command. 

What will this really cost? The proper EPROMs 
now sell for about $25. There are people who will 
custom burn a program for less than $25. Or you 
can buy a burner for less than $75; then you can 
change your mind later, erase the EPROM, and re- 
customize the program at no further cost. So, a ROM 
implementation of ADOS can be had for a bit under 
$80; or with your own burner, for under $130. 

Are there other cures for the incompatibility prob- 
lem? Radio Shack will not re-issue the old 1 .0 ROM , 
so that is out. You can load a disk version of the 
1 .0 ROM when in the 64K mode, but you must in- 
dividually doctor each program to remove any calls 
for 64K, for they will recopy your ROMs and bring 
back the old problem. The software seller may be 
able to help. Whichever way you go, each program's 
adaptation will be an individual case. ADOS offers 
a blanket cure by organ transplant, so to speak. 

This program is a well-prepared and carefully 
documented enhancement of Disk Extended Basic. 
When installed as a ROM it lets any Color Com- 
puter run software incompatible with the version 1 .0 
Disk -RO.M. It is ven' adai^table to individual owner's 
tastes and hardware requirements. This reviewer 
will demonstrate his enthusiasm by investing in one 
EPROM, with which he will install ADOS in his com- 
puter. But he does not advise discarding the old 1 .0 
Disk ROM. (end) 
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MEGADISKTM HARD DISK DRIVE SYSTEMS TOLL FREE ORDERING 1-800-343-8841 

P . IBM/PC, Tandy 1000, TRS/80 Models I/III/IV/4P, Compaq, Eagle, Sanyo, 

ror tne j^^^^ p^ Workalikes, Color Computers, Apple/Franklin, Heath/Zenith, Max/80 

Complete with Hardware, Cables, Software and Quikfit Installation 

5 Megabytes Internal Mount starting at $ 449.95 

10 Megabytes Internal Mount starting at 599.95 

20 Megabytes Internal Mount starting at 1,199.95 

5 Megabytes External System starting at 649.95 

10 Megabytes External System starting at 849.95 

20 Megabytes External System starting at 1,299.95 

3 . 3 Megabytes Kodak Backup System starting at 599.95 

Streaming Tape Backup System starting at 899.95 

nne e » a -i hi IBM/Heath — DOS, 1.0, 2.0, 2.1, 3.0, or later — Apple Franklin — DOS 3.3, Prodos 

uus systems Avauaoie. jRS/SO-LDOS, TRSDOS 6.x, Newdos/80, Dosplus, CP/M, COCO DOS, Max/80 LEX)S, OS9 

WARRANTIED FOR ONE FULL YEAR — PARTS AND LABOR — 24 HOUR SERVICE — CALL TOLL FREE — 1-800-343-8841 



FLOPPY DISK DRIVES 

Our Disk Drives arc UL approved — Our Floppy Drive Cabinels and Power Supplies 

arc Underwrilcrs Laboratory Listed and have passed the required Federal 

Communications Pan 15 Section B-EMl/RFI tests. 

Warranty on all disk drives is one full years parls and labor. Warranty on floppy disk 

drive power supplies is five (5) years. In warranty or out of warranty service is 24 hour 

turn-a-round on all disk drives. 

Tandon — Full Fleight Drives 

lOO-l Single Sided 40 tk Bare $128.00 

In Case with Power Supply 169.95 

Dual Drives in One Cabinet 329.95 

100-2 Dual Sided 40 ik Bare 165.00 

In Case with Power Supply 209.95 

Dual Drives in One Cabinet 384.95 

Half High Drives 

65-1 Single Sided 40 tk Bare 125.00 

In Case with Power Supply 159.95 

Dual Drives in One Cabinet 309.95 

65-2 Dual Sided 40 tk Bare 145.00 

In Case with Power Supply 179.95 

Dual Drives in One Cabinet 349.95 

65-4 Dual Sided 80 tk Bare 165.00 

In Case with Power Supply 199.95 

Dual Drives in One Cabinet 359.95 

TEAC Half High Drives 

55A Single Sided 40 tk Bare 140.00 

In Case with Power Supply 169.95 

Dual Drives in One Cabinet 319.95 

558 Dual Sided 40 tk Bare 160.00 

In Case with Power Supply 199.95 

Dual Drives in One Cabinet 359.95 

55F Dual Sided 80 tk Bare 180.00 

In Case with Power Supply 219.95 

Dual Drives in One Cabinet 389.95 

Apple/Franklin Disk Drives 

35/40 Track in Case with Cable and Software 159.95 

Controller Card for Two Disk Drives 49.95 

Combination Price for Disk Drive and Controller 199.95 

Commodore Disk Drives 239.95 

COLOR COMPUTER DISK DRIVE SYSTEMS AND ADD IN PRODUCTS 

40 Track Single Head Drive with Case, Power Supply, Cable 

Controller, Instruction Booklet, Diskettes $279.95 

Above with Dual Drives in One Cabinet 413.95 

40 Track Dual Head with Case, Power Supply, Cable, 

Controller, Instruction Booklet, Diskettes 289.95 

Above with Dual Drives in One Cabinet 429.95 

128 Memory Upgrade Kit 129.95 

Dual DOS Switch 19.95 

With Second DOS System - JDOS, RSDOS, Micro DOS 48.00 

TRS/80 HARDWARE 
Model I Starter System — Delivered by UPS 
One Single Sided Disk Drive, Case, Cable, Power Supply, 

TRSDOS 1.3 and Manual $220.00 

Model lll/IV Easy to Install Disk Drive Systems 309.95 

Memory Upgrades — 4116 and 4164 starting at 1.50 ea. 



ALL IN-STOCK ITEMS SHIPPED WITHIN 24 HOURS. SAME DAY SHIPPING 
PROVIDED BY REQUEST WITHOUT ANY EXTRA HANDLING CHARGES. 



COMPUTERS 

All of our computers come with a full one year Warranty — Parts and Labor — 24 
Hour Service on all in stock parts. 

IBM/PC-256K Two Floppy Drives, One Year Warranty $1,895.00 

With Monitor Card and High Resolution Monitor 2,195.00 

IBM/PC-256K 5 Megabyte Drive, One Floppy Drive 2,495.00 

With Monitor Card and Monochrome Monitor 2,695.00 

10 Megabyte System 2,695.00 

With Monitor Card and Monochrome Monitor 2,995.00 

IBM Lookalike Monitor 800h .x 650v resolution w/cable 199.00 

TRS/80 Model IV Computer I28K Dual Drive RS232 1,095.00 

printf:rs 

Dot Matrix 

Star Micronics 

Gemini X-Series Parallel 120 CPS starting at $259.95 

Delta 10/15 160 CPS starting at 424.95 

Radix 10/15 200 CPS starting at 649.95 

Panasonic 1090 249.95 

Daisy Wheel 

Silver Reed 440 80 Column 12 CPS 315.95 

550 132 Column 19 CPS 439.95 

770 132 Column 36 CPS 895.00 

Olympia 132 Column 14 CPS with Form and Tractor 399.95 

Star Micronics 100 Column 18 CPS 352.95 

Apple/Franklin Printer Interface w/Graphics and Cable 84.95 

Printer Cables starting at 19.95 

Printer Paper — Microperf Edge 1000 Sheets 16.95 

ELECTRICAL 

Surge Protectors — Line Filters — SL Waber — 6 Outlets with Switch $ 39.95 

Uninterruptable Power Supplies — Panamax 250 Watt-15 Minute 399.95 

MODEMS 

Volksmodem 300 Baud S 59.95 

Signalman Mark X Audodial 123,95 

Mark XII 1200/300 Baud Autodial 284.95 

ADD IN BOARDS FOR THE IBM 

STB — Rio Plus I28K $299.95 

Super Rio 128K 219.95 

Graphix Plus 283.00 

Graphics Plus II 355.00 

Parallel Printer Port 74.95 

Serial Port 84.95 

Monochrome Board with Parallel Printer Port 210.00 

Quadram — Quadboard 512 128K 269.95 

Quadcolor I 21 5.95 

Quadcolor II 439.95 

MISCELLANEOUS 

Diskettes in 10 Pack from $ 12.95 

Twoprint Switches from 99.95 

Disk Drive Cables from 16.00 

Maintenance Cleaning Kits 12. (X) 

Parallel Printer Buffers 16K 149.95 

Floppy Disk Drive Cables 

1 Drive 16.00 

2 Drives 18.95 

Heath/Zenith 2 Drive Cables — Shielded 39.95 



SOFTWARE SUPPORT, INC 

1 Edgell Road, Framingham, MA 01701 (617) 872-9090 Telex-383425 

Houi's: Mon. thru Fri. 9:30 aiTi to 5:30 piii (E.S.T.) Sat. 10 aiil to 3:30 pii'i 

SERVICE POLICY — Our Professional Technical Staff Is Available To Assist You Monday Through Saturday. 

WARRANTIES — Disk Drives — One Full Year Parts And Labor. Floppy Disk Drive Power Supplies — Five (5) Years. 

SERVICE — 24 Hour Turn-A-Round On All In-Stock Parts. Price Changes Occur On A Daily Basis. Please Call 

Toll Free 1-800-343-8841 

For Our Latest Price Saving Specials. 



CoCo's Best & Fastest Spreadsheet System 

ACCLAIMED BY THE EXPERTS 

"DYNACALC is my choice for a CoCo spreadsheet." 
Dan Downard, RAINBOW, September, 1984. 



RAINBOW 

CERTIFICATION 
SEAL 



"Eat your heart out, Lotus 1-2-3!" 
Scott Norman, HOT CoCo, October, 1984. 

Built-in Features: 

51 X 24 Display with Lower Case 

Super-fast Smart Screen Refresh 

Auto-Repeat Keyboard Driver 

Keysaver (TM) repeats last command x times 

Disk Operating System (works just like ROM DOS) 

Easy communication with BASIC/DOS programs 

Two-way communications with PRO-COLOR-FILE •Enhanced* 

Outputs to ASCII Word Processors like Telewriter-64 

Fast 16-Digit Arithmetic with Scientific Functions 

Summation, Mean, and Standard Deviation Functions 

Logical Functions with String & Numeric Comparison 

String locate command to navigate large worksheets 

Sort full or partial worksheet by columns or rows 

Line, Bar, Hi/Lo/Close, Circle Graphs 

Full Graphics captioning and overlay facility 

Graphics Drivers for all popular Printers 

Joystick/Mouse Driver for Cursor Movement 

Works with any ROM versions, even JDOS 

33k Available Worksheet Space 

Up to 256 Columns or 256 Rows 

Can use VisiCalc worksheets & training materials 

On-screen Help Messages 

FOR 64K DISK SYSTEMS 

available from 
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CANADA- CDN $129.95 

RGS MICRO INC. 

759, ViuiORiA SQUARE 405 

MONTREAL H2Y 2J3 

TEL.: (514) 287-1563 

ORDER LINE ONLY • • • 

QUEBEC-ONTARIO-MARITIMES 

800-361-5338 

WESTERN CANADA 800-361-5155 





COMPUTER SYSTEMS CENTER 

42 Four Seasons Center #122 
^^ c, Chesterfield, MO 63017 
tSi^^^ (314) 576-5020 

^-"^^■^ 10 to 6 Mon.-Fri. 

or your local DYNACALC dealer 

Price US$99.95 
Outside North America add $10 postage 

DYNACALC Reg. U. S. Pat. Off. 

Lotus and 1-2-3 are trademarks of Lotus Development Corp. 

PRO-COLOR-FILE is a trademark of Derringer Software 

Telewriter-64 is a trademark of Cognitec 

VisiCalc Is a trademark of VisiCorp. 



